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(54) IMAGE INPUT DEVICE 
(57)Abstract: 

PURPOSE: To input an accurate image with a high SN 
ratio by storing an A/D converted digital electric signal 
and computing a mean value of plural times of reading. 
CONSTITUTION: A storage part 42 alternately executes 
storage and reading by the capacity of one line. At the 
time of storing, a digital signal inputted from an A/D 
conversion part 41 is stored, and at the time of reading, 
the stored image is outputted to a computing part 43. At 
the reading time of the storing part 42, the computing 
part 43 computes a mean value between the digital 
signal outputted from the A/D conversion part 41 and a 
signal read out from the storage part 42 in each picture 
element and an output part 5 outputs a picture signal 
outputted from the computing part 43 to the outside of 

the device or a storage device. A driving part 6 moves an illuminating part 8, an image 
forming part 2 and a photoelectric conversion part 3 in a sub-scanning direction vertical to the 
array direction of a photoelectric conversion element 31 relatively to an original and a control 
part 1 1 controls the state, sequence, etc., of the whole device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _ 

[Claim(s)] , . 

[Claim 1] A lighting means to irradiate a manuscript, and the image formation means, to which image 
formation of the reflected light from said manuscript is carried out, In the picture input device which 
inputs the image which has the photo-electric-translation means which carries out photo electric 
translation of the light in which said image formation means carried out image formation by two or more 
optoelectric transducers arranged in the main scanning direction An AD translation means to input the 
electrical signal of the analog which said photo-electric-translation means outputs, and to change into a 
digital signal, A storage means to memorize the digital signal which said AD translation means outputs, 
and an operation means to calculate the average for every pixel of a main scanning direction from the 
output of said AD translation means, and the output of said storage means, The picture input device 
characterized by having an output means to output outside the signal which said operation means 
outputs, and the driving means which moves said lighting means and said condensing means in said 
main scanning direction and direction of a right angle to said manuscript and the control means which 
controls the sequence of the whole equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the picture input device which changes into a picture 
signal manuscripts, such as an image input scanner used for the computer image processing system 
which processes an image. 

[Description of the Prior Art] In the conventional picture input device, as shown in drawing 2 , light is 
irradiated from the lighting section 8 at a manuscript 9. It changes into an electrical signal by two or 
more optoelectric transducers 31 which carried out image formation of the light from a manuscript 9 in 
the image formation section 2, and have been arranged by the photoelectrical converter 3 using CCD etc. 
in the main scanning direction at the single tier. The lighting section 8, the image formation section 2, 
and the photoelectrical converter 3 are moved in the direction of the array of an optoelectric transducer 
3 1 and the direction of a right angle in an actuator 6, and a picture signal is outputted to the equipment 
exterior or a recording device, taking the activation point of an actuator 6, and a synchronization in the 

r00031 Herc^n the conventional picture input device, the light which the photoelectrical converter 3 
nouts is a photon, and presumes the reflection factor of a manuscript from the number of the photons by 
which incidence is carried out to fixed time amount. Therefore, the statistical error called a shot noise is 
included in the output of the photoelectrical converter 3. Moreover, in addition to this, various electric 
noises are contained in the electrical signal of the analog which the AD translation section outputs. 

rProblem(s) to be Solved by the Invention] By the conventional approach, since there were an above- 
mentioned shot noise and an above-mentioned electric noise, there was a problem of degrading the S/N 
ratio of the image inputted from a picture input device. Then, the object of this invention is obtaining the 
nicture input device which inputs the exact high image of a S/N ratio by memorizing the digital 
electrical signal by which the AD translation was carried out, and calculating the average of the read of 
multiple times, in order to solve such a conventional technical problem. 

[Means for Solving the Problem] The support means which supports a manuscript in this invention in 
order to solve the conventional technical problem, A lighting means to irradiate a manuscript, and an 
imase formation means to carry out image formation of the light from a manuscript to a photoelectrical 
converter A photo-electric-translation means to change into the electrical signal of an analog the light 
which carried out image formation by two or more optoelectric transducers arranged on the image 
formation side of said image formation means at the main scanning direction, An AD translation means 
to input the electrical signal of the analog which said photo-electric-translation means outputs, and to 
output a digital signal, A storage means to memorize the digital signal which said AD translation means 
outputs and an operation means to calculate the signal which the digital signal which said AD 
translation means outputs, and said storage means memorized, An output means to output the picture 
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signal which said operation means outputs to the equipment exterior or storage, The driving means to 
which the relative displacement of said lighting means, said image formation means, and said photo- 
electric-translation means is made to carry out in the direction vertical to the direction of arrangement of 
an optoelectric transducer to said manuscript, and the control means which manages a condition, a 
sequence, etc. of the whole equipment constituted the picture input device. 

[0006] , , _ 

[Function] In the picture input device constituted as mentioned above, the light from a lighting means 
changes into the electrical signal of an analog the light which the manuscript irradiated, was made to 
carry out image formation of the light from said manuscript on a photo-electric-translation means with 
an image formation means, and carried out image formation with said photo-electric-translation means 
by the optoelectric transducer arranged in the main scanning direction corresponding to each pixel, and 
changes the electrical signal of the analog from said photo-electric-translation means into a digital signal 
with an AD translation means. Storage and read-out are performed with a storage means. The image 
which memorized the digital signal from said AD translation means at the time of storage, and was 
memorized at the time of read-out is outputted to an operation means, with an operation means, the 
average of the output of the digital signal which carries out reading appearance and which said AD 
translation sometimes outputs and said storage means of said storage means is calculated, and the picture 
signal which said operation means outputs with an output means is outputted to the equipment extenor 
or storage. Making the relative displacement of the driving means carry out in the direction of vertical 
scanning vertical to the direction of arrangement of said lighting means, said image formation means, 
and said photo-electric-translation means of said optoelectric transducer to said manuscript, a control 
means manages a condition, a sequence, etc. of the whole equipment. 

[0007] Thus, the picture input device which inputs an image with a high SN ratio is realizable by 
averaging the digital picture signal of two or more lines which carried out the AD translation. 

[Example] Below the suitable example of this invention is explained based on a drawing. In drawing 1 , 
a supporter 91 supports a manuscript 9 by the well-known approach, and the lighting section 8 irradiates 
light to it by the well-known approach at a manuscript 9. The light in which the image formation section 

2 made carry out image formation of the reflected light from a manuscript 9 to the photoelectrical 
converter 3 and image formation was carried out by the image formation section 2 by the 
photoelectrical converter 3 is changed into the electrical signal of an analog by two or more optoelectric 
transducers 31 arranged in the main scanning direction corresponding to each pixel as shown m drawin g 

3 The AD translation of the electrical signal of the analog which said photoelectrical converter 3 
outputs in the AD translation section 41 is carried out to a digital signal. The storage section 42 is the 
capacity for one line, and performs storage and read-out by turns. The image which memorized the 
digital signal from said AD translation section 41 at the time of storage, and was memorized at the time 
of read-out is outputted to operation part 43. In operation part 43, the average of the digital signal which 
said AD translation 41 outputs at the time of read-out of said storage section 42, and the read-out signal 
of said storage section 42 is calculated for every pixel, and the picture signal which said operation part 
43 outputs in the output section 5 is outputted to the equipment exterior or storage. Here, an actuator 6 
makes the relative displacement of said lighting section 8, said image formation section 2, and said 
photoelectrical converter 3 carry out in the direction of vertical scanning vertical to the direction of the 
array of said optoelectric transducer 31 to said manuscript, and a control section manages a condition, a 
sequence, etc. of the whole equipment. 

T0009] Below the photoelectrical converter 3 which is the central component of this invention, the AD 
translation section 41, the storage section 42, and operation part 43 are explained at a detail. However, 
the light which the photoelectrical converter 3 inputs is a photon, and presumes the reflection factor of a 
manuscript from the number of the photons by which incidence is carried out to fixed time amount. 
Therefore, the statistical error called a shot noise is included in the output of the photoelectrical 
converter 3. Moreover, in addition to this, various electric noises are contained in the electrical signal of 
the analog which the AD translation section outputs. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/2/2004 



[0010] What is necessary is to lengthen the storage time of photo electric translation, for making an SN 
ratio high generally, or just to make area of an optoelectric transducer large. However, since the 
photoelectrical converter 3 detects the amount of light when a photon collides and electronic level 
changes to the electron in a semi-conductor, saturation level cannot pose a problem and it cannot secure 
sufficient storage time. Moreover, when resolution is high, the area of an optoelectric transducer will 
usually become several micron extent around. Therefore, an SN ratio will be restricted to the ratio of 
noise level to the saturation level of an optoelectric transducer in the direction using usual. So, in this 
invention, when reading image data, even when resolution is high, the image of a high SN ratio which 
does not receive a limit of saturation level can be inputted by averaging 2 times of the conversion values 
of an optoelectric transducer. If 2 times of conversion values are added simply, since signal level is in 
phase, it doubles since close comes, and close comes at random and noise level will become twice 
[ square root ] 2, an SN ratio becomes twice [ square root ] 2. 

[001 1] In order to improve an SN ratio further, it enables it to calculate the average of two lines which 
approaches also about an image input in this invention, although the method of improve an SN ratio by 
calculate the average of two or more lines about white criteria or black criteria from the former m the 
shading compensation in the AD translation section for amend the variation in an output at the time of 
the sensibility of each optoelectric transducer or dark is learn. For this reason, the resolution of the 
direction of vertical scanning to the AD translation section is twice the resolution of the image after the 
equalization by operation part 43. 

[0012] Although the example in the case of above averaging read data of two lines was shown, when the 

capacity of the storage section 42 is two or more lines, the average of two or more lines can be 

calculated When an averaging operator is carried out by n lines, an SN ratio is improved the square root 
twice of n Moreover, you may make it calculate the read data of two or more lines once memorized in 
the storage section by operation part 43 by making storage capacity of the storage section 42 large to 
extent required for an averaging operator, without connecting the output of the AD translation section 41 
to the direct operation part 43, as shown in drawing^ . 

[0013] Furthermore, when it has the capacity for two or more screens, the storage section 42 may use 
what kind of thing, if it is the capacity whose averaging operator is possible. Moreover, although the 
example of the picture input device which the lighting section 8, the image formation section 2, and the 
photoelectrical converter 3 are above united, and moves in the direction of vertical scanning to a 
manuscript was shown, if it is picture input devices which input an image by the photoelectrical 
converter, such as a picture input device of a mirror migration mold or a manuscript migration mold, 
what kind of thing may be used. ■ , ■ • 

[0014] Furthermore, although this example showed the example of the 1 -dimensional picture input 
device of a mono-color, the same is said also of the picture input device and the two-dimensional picture 
input device of a color. 

[Effect of the Invention] As shown above, a support means, a lighting means, an image formation 
means a photo-electric-translation means, an AD translation means, a storage means, the operation 
means', the output means, the driving means, and the control means constituted the picture input device 
from the picture input device by this invention. . 
[0016] By the picture input device by this invention, it is effective in the ability to input an image with a 
high SN ratio with this configuration as compared with the conventional picture input device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] It is the block diagram showing the configuration of the picture input device by this 

invention. . . . . 

[Drawing 21 It is the block diagram showing the configuration of the conventional picture input device. 
[Drawing 31 It is the block diagram showing the configuration of the photoelectrical converter of this 

invention. . „ 

[Drawing 41 it is ****** which shows the configuration of the picture input device by other examples ot 

this invention. 

[Description of Notations] 

2 Image Formation Section 

3 Photoelectrical Converter 

5 Output Section 

6 Actuator 

8 Lighting Section 

9 Manuscript 

1 1 Control Section 

3 1 Optoelectric Transducer 

41 AD Translation Section 

42 Storage Section 

43 Operation Part 
91 Supporter 
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DRAWINGS 



[Drawin g 11 
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[Drawing 21 
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[Drawing 4] 
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